Although this represents a 7% decrease from the previous year, SIDS remains the third leading cause of infant mortality. During the past year, studies have examined the possible causes and risk factors associated with SIDS.
Many hypotheses have developed about the causes of SIDS. Our search for an individual cause has shifted in part to a more complex model, suggesting that SIDS is an interaction of risk factors-developmental stage, congenital or acquired risk, along with a triggering event-that ultimately results in SIDS [2] . Recent research has attempted to further delineate the specific risk factors and to demonstrate the effect prevention has had on those risk factors already known.
Prone positioning/back to sleep campaign
The American Academy of Pediatrics (AAP) first came out with the recommendation for infants to sleep in the prone position in 1992 [3] . As is well known, this recommendation was based on research that showed an association between prone sleep position and SIDS. Since the initiation of the "back to sleep" campaign in 1992 [4••] , SIDS has decreased by greater than 40%, and several studies have evaluated this campaign. Advocates continue to initiate programs to increase program awareness and to further promote prone sleeping.
In 2000, Willinger et al. [5] analyzed a nationally representative telephone survey database. They hoped to determine how effective the back to sleep campaign has been in increasing the dissemination of the AAP's recommendation and specifically in changing infant sleep position. From 1994 to 1998, those surveyed reported a significant increase in the frequency of recommendations for the non-prone sleeping position from all sources, including hospital nurse, physician, and the media. Moreover, in response to these recommendations, prone sleep position decreased overall from 43% in 1994 to 17% in 1998, with a parallel increase in supine positioning from 27 to 56% over the same period. Racial differences were seen in the rates of prone versus supine positioning with a larger decrease among white infants (44-17%) than among black infants (53-32%). Hispanic and Asian infants had lower rates of prone sleeping overall.
Childcare settings are, unfortunately, not immune from SIDS. Moon et al. [6••] examined the incidence of SIDS in childcare settings from 11 states to determine the rate of SIDS and to examine if there were any variables associated with those deaths. Extrapolating from census data, the retrospective study compared SIDS occurrences in childcare settings with those of infants in a parent's care. The incidence of SIDS in the childcare setting was 20.4%, almost three times higher than the incidence in a parent's care. The variables associated with SIDS in childcare settings included older infants, not black, higher educational level of mother, more likely to have been placed in prone position or found in prone position when usually placed in non-prone position. The higher than expected incidence of SIDS deaths in childcare settings is of concern, and suggests that being placed in a prone position even part of the time (eg, when at childcare but not at home) increases an infant's risk for SIDS.
Moon and Biliter [7] examined the effectiveness of educational mailings to childcare facilities in order to decrease the number of children placed in the prone sleep position. Their cross-sectional survey based in the Washington D.C. area concluded that the awareness of SIDS and the rate of non-prone sleep positioning have increased. Thus, it appears clear that awareness of the association of SIDS and prone sleeping needs to be increased in childcare settings.
Other aspects of sleep, which have come under increasing scrutiny, are bedsharing and inappropriate sleep surfaces. Kemp et al. [8•] retrospectively analyzed the sleep situation of 119 infants (88 SIDS deaths, 16 accidental suffocation deaths, and 15 deaths of undeter-mined cause). Their study found that at the time of death, 61.1% of the infants were found prone, 75.9% on inappropriate surfaces, 29.4% with head or face covered, and 47.1% bedsharing. "Only a small minority (8.4%) were found alone in bed, in a nonprone position, with external airway unencumbered" [5] . Thus, although improvements have been made in prevention, prone sleeping remains. In addition, other aspects of the sleep environment need to be further publicized.
Controversy has arisen regarding the advice against bedsharing [9] [10] [11] . Some are concerned that discouraging bedsharing counters the current recommendations for breast feeding, because many mothers bedshare at night because of its ease in breastfeeding. Overall, it appears that, as health care professionals, we need to notify mothers that bedsharing and soft sleeping surfaces are risk factors for SIDS, while still supporting their choice to breastfeed.
In 2000, the American Academy of Pediatrics established a task force on infant sleep position and SIDS, publishing their findings and recommendations [12] . This group makes the following recommendations: (1) infants should be placed in non-prone sleeping positions; (2) standard cribs should be used; (3) infants should not sleep on soft surfaces; (4) soft materials in the infant's sleeping environment should be avoided; (5) bedsharing should be noted as a possible risk; (6) the sleeping environment should not be overheated; (7) infants should be placed on their stomachs while awake and observed; (8) sleep position devices should be avoided; and (9) home monitoring devices may be useful.
Low-birth weight/prematurity
Low birth weight and prematurity have been thought to be associated with SIDS. Kramer et al. [13•] demonstrated that SIDS deaths are increased in preterm infants. In the United States, the relative risk (RR) of SIDS in infants born at <28 weeks was 3.6 (95% confidence interval [CI] 2.8-4.7); in infants born at 28-31 weeks the RR was 4.0 (95% CI 3.4-4.7), in infants born at 32-33 weeks the RR was 2.4 (95% CI 2.0-2.8), and in infants born at 34-36 weeks the RR was 1.7 (95% CI 1.5-1.9). Spiers [14] examined the effect of race and gestational age on the age of maximum risk for SIDS. The study concluded that the age at which the risk for SIDS is greatest increases with decreasing gestational age-68 days for full term infants, 72 days for 32-36 weeks gestation, 101 days for 28-31 weeks, and 139 days for infants less than 28 weeks. In addition, he concluded that black infants reach maximum risk at a younger age, when controlled for gestational age. Caretakers of premature infants should know that premature infants not only have a higher risk of SIDS, and that their risk for SIDS extends until an older age.
Malloy and Freeman [15•] examined the effects of the back to sleep campaign on SIDS mortality for different gestational ages. From 1991 to 1995, the incidence of SIDS among postneonatal survivors decreased from 1.19 cases per 1000 to 0.80 cases per 1000, representing a 33% decrease in the incidence of SIDS. Premature and low birth weight infants also had fewer cases of SIDS. Unfortunately, black infants had a much smaller decline. Overall though, there was a decrease in incidence of SIDS across all gestational ages, suggesting that prone sleeping is beneficial to premature as well as full-term infants. Matturri et al. [16] demonstrated that infants who died of SIDS had a higher level of cardiac conduction abnormalities than infants who died of explained deaths. For example, a correlation has been found between long QT syndrome and SIDS in a subset of SIDS deaths [17, 18] . To further this correlation, Schwartz et al. [19] demonstrated that a child with long QT syndrome leading to a near-SIDS episode has a spontaneous mutation on the cardiac sodium channel gene. This finding raises the issue of the possibility of prenatal genetic screening for long QT syndrome.
Cardiac etiologies
In another study, Zupancic et al. [20] attempted to determine the cost-effectiveness in performing screening electrocardiograms (EKGs) to prevent SIDS for that subset of infants with congenital long QT syndrome. The study determined that if there existed effective therapy when detected, screening EKGs in high-risk populations cost US$3,403 per life year gained, in comparison with US$18,465 for universal screening. These results are dependent upon how reliable the EKG is in detecting pathology and the effectiveness of treatment approaches.
Smoking
Many studies have demonstrated an association between maternal smoking and SIDS. Wisborg et al.
[21••] completed a prospective follow-up study to demonstrate this association while controlling for confounding variables. All pregnant women seen at Aarhus University Hospital were asked to participate in a series of questionnaires regarding sociodemographic information and smoking history. The study included 24,986 pregnant women and their children. Women were defined as smokers if they were smoking at least one cigarette per day after 16 weeks gestation. The analysis was done comparing smokers versus nonsmokers and different levels of smoking within the smoker group. The incidence of SIDS in this cohort was 0.80 per 1000 live births. The median age of death was 27 days earlier when maternal smoking was a factor. Overall, children of smoking mothers had more than three times the risk of SIDS as children of nonsmoking mothers, and this risk increased with the increasing numbers of cigarettes smoked. The only variables, which slightly reduced the risk of SIDS, were maternal age, birth weight, and gestational age. The birth weight of the SIDS infants were 323 g (95% CI; 81 to 566 g) less than the infants who did not die of SIDS.
To further understand the pathophysiologic explanation for how nicotine exposure can lead to SIDS, Froen et al.
[22•] performed a series of experiments on piglets to demonstrate if nicotine exposure decreases autoresuscitation. This group found that the group of piglets exposed to nicotine had increased numbers of spontaneous episodes of apnea and reduced ability to compensate after an episode of induced apnea. Moreover, this group showed that administration of interleukin-1β, which is often increased in infections, caused prolonged apnea, which (combined with nicotine) had an additive effect. This study would suggest that when infants of maternal smokers are sick, they are at an even higher risk for SIDS. Although probably not the only effect of nicotine on infants, this study furthers our understanding of its detrimental effects.
Apnea
Some researchers have suggested that apnea, whether from gastroesophageal reflux (GER) or obstructive apnea, is a cause of SIDS. Arad-Cohen et al. [23] attempted to determine if there was a correlation between GER and apparent life-threatening events that could be correlated with SIDS. They monitored 67 infants who had a recent history of apparent life-threatening events with pH probe and polysomnography and found no significant correlation between GER and episodes of apnea. When apneic episodes occurred in this population, the predominant preceding event was obstruction, not reflux. However, as pointed out by Amin in an editorial [24] , it is possible that GER has a causal if not a temporal relation. He reviewed the literature, which shows conflicting results in trying to examine the temporal correlation between GER and apnea. Animal studies from the past have demonstrated that regurgitation is correlated to apnea through a laryngeal chemoreflex. Other studies, including Arad-Cohen et al., have been unable to find a direct correlation. Overall, even if GER is not a direct cause of SIDS, it is possible that it is a contributing factor. Blair et al. [27•] in a population-based, case control study, examined if there was an association between the rate of growth and the SIDS risk. SIDS infants have a statistically significant lower birth weight than controls (mean difference 401 g; P < 0.0001). Furthermore, the rate of growth was significantly less in the SIDS infants, even when controlling for a variety of confounding variables. This growth difference became apparent within the first 7 weeks of life.
Miscellaneous theories

Conclusions
During this past year, researchers have enhanced our understanding of the causes of SIDS, emphasizing that, ultimately, SIDS results from multifactorial causes. The next step will be to attempt to determine which risk factors are significant enough to screen prospectively. The availability of a treatment and/or the possibility for prevention of these conditions should influence our decision to screen for such conditions. Although not mentioned in this review, there is an understanding that child abuse should always be considered in evaluating SIDS deaths.
On a positive note, it appears as though the back to sleep campaign has been effective in significantly decreasing the incidence of SIDS by decreasing the rates of prone sleeping. Perhaps the campaign should shift its emphasis to target childcare settings and to include other sleep-related characteristics to further decrease the rate of SIDS preventable by specific sleep practices.
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